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This  report  cites  results  of  a technical  investigation  as  to  the  dam's  ade- 
quacy. The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the 
National  Dam  Inspection  Act,  Public  Law  92-367.  The  technical  investigation 
includes  visual  inspection , review  of  available  design  and  construction  records, 
and  preliminary  structural  and  hydraulic  and  hydrologic  calculations,  as 
applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
report. 
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NAPEN-D 


DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE-2  D S CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19100 


1 2 APR  1973 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  Is  the  Phase  I Inspection  Report  for  Lake  Musconetcong  Daa  In 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Daa  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  daa's  condition  is  given  In  the  front  of  the  report. 

Based  on  visual  Inspection,  available  records,  calculations  and  past 
'operational  performance,  Lake  Musconetcong  Daa,  a high  hazard  potential 
structure,  is  judged  to  be  In  fair  overall  condition.  However,  the 
spillway  Is  considered  Inadequate  since  72  percent  of  the  Probable 
Maxlaua  Flood  (PMF)  would  overtop  the  daa.  To  Insure  adequacy  of 
the  structure,  the  following  actions,  as  a minimum , are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  rested ial  measures  necessary  to  insure 

the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be  initiated 
within  calendar  year  1980.  In  the  interim,  a detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock  surveillance 
should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analysis  should  be  performed  to  determine  the  deals 
foundation  conditions  and  structural  stability.  Any  remedial  measures 
found  necessary  should  be  initiated  within  calendar  year  1980. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

c.  Within  alx  months  of  the  date  of  approval  of  this  report,  the 
following  remedial  actlona  should  be  completed: 

(1)  Trashracks  should  be  Installed  at  the  gatehouse  intake.  A means 
of  hoisting  the  trashrack  Into  and  out  of  Its  channels  should  also  be 
provided. 

(2)  The  crack  in  the  joint  of  the  downstream  face  of  the  spillway  should 
be  repaired. 

(3)  Inspection  and  repair.  If  necessary,  of  the  concrete  of  the  spillway 
discharge  channel  at  the  upstream  toe  of  the  dam  should  be  performed  when 

no  water  is  flowing  over  the  spillway. 

(4)  Spalled  and  eroded  areas  on  the  downstream  face  of  the  spillway, 
the  sidewalls,  the  discharge  outlet  structure,  and  the  upstream  end  of  the 
culvert  under  Route  206  should  be  repaired. 

(5)  An  evaluation  should  be  made  of  the  ability  of  the  iron  picket 
fence,  along  Route  206,  to  stop  a fast  moving  heavy  vehicle  from  accidently 
falling  Into  the  spillway  discharge  channel. 

(6)  Within  twelve  months,  from  the  date  of  approval  of  this  report, 

.the  depression  In  the  concrete  sidewalk  along  Route  206  should  be  Investigated 
and  repaired. 

A copy  of  the  report  Is  being  furnished  to  Nr.  Dirk  C.  Hofman,  Mew 
Jersey  Department  of  Envlronaental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  Janes  J.  Courter  of 
the  Thirteenth  District.  Under  the  provisions  of  the  Freedom  of 
Information  Act,  the  Inspection  report  will  be  subject  to  release 
by  this  office,  upon  request,  five  days  after  the  date  of  this 
letter. 

Additional  copies  of  this  report  nay  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


NAPEN-D 

Brendan  T.  Byrne 


An  Important  aspect  of  the  Dan  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely, 


1 Incl 

As  stated 


/JAMES  G. 
Colonel, 
^ District 


/-7c 


TON 

Corps  of  Engineers 
Engineer 


Copies  furnished: 

Dirk  C.  Hof man,  P.E.,  Deputy  Director 

Division  of  Water  Reaources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 

John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
■Division  of  Water  Resources 
N.  J.  Dept,  of  Environmental  Protection 
P.  0.  Box  CN029 
Trenton,  NJ  08625 
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LAKE  MUSCONETCONG  DAM  (NJ00328) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  7 and  14  December  1973  by  Langan  Engineering 
Associates,  Inc.  under  contract  to  the  State  of  New  Jersey.  The  state, 
under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia, 
had  this  inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Lake  Musconetcong  Dam,  a high  hazard  potential  structure,  is  judged  to 
be  in  fair  overall  condition.  However,  the  spillway  Is  considered 
Inadequate  since  72  percent  of  the  Probable  Maximum  Flood  (PMF)  would 
overtop  the  dam.  To  insure  adequacy  of  the  structure,  the  following 
actions,  as  a minimum,  are  recommended : 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 

the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be  initiated 
within  calendar  year  1930.  In  the  interim,  a detailed  emergency  operation 
plan  and  warning  system  should  be  promptly  developed.  Also,  during 
periods  of  unusually  heavy  precipitation,  around-the-clock  surveillance 
should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analysis  should  be  performed  to  determine  the  dams 
foundation  conditions  and  structural  stability.  Any  remedial  measures 
found  necessary  should  be  initiated  within  calendar  year  1980. 

c.  Within  six  months  of  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 

(1)  Trashracks  should  be  installed  at  the  gatehouse  intake.  A means 
of  hoisting  the  trashrack  into  and  out  of  its  channels  should  also  be 
provided . 

(2)  The  crack  in  the  joint  of  the  downstream  face  of  the  spillway  should 
be  repaired. 

(3)  Inspection  and  repair,  if  necessary,  of  the  concrete  of  the  spillway 
discharge  channel  at  the  upstream  toe  of  the  dam  should  be  performed  when 

no  water  is  flowing  over  the  spillway. 


(4)  Spalled  and  eroded  areas  on  Che  downstream  face  of  the  spillway, 
the  sidewalls,  the  discharge  outlet  structure,  and  the  upstream  end  of  the 
culvert  under  Route  206  should  be  repaired. 

(5)  An  evaluation  should  be  made  of  the  ability  of  the  iron  picket 
fence,  along  Route  206,  to  stop  a fast  moving  heavy  vehicle  from  accidently 
falling  into  the  spillway  discharge  channel. 

(6)  Within  twelve  months,  from  the  date  of  approval  of  this  report, 

the  depression  in  the  concrete  sidewalk  along  Route  206  should  be  investigated 
and  repaired. 


APPROVED: 


IS  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 

DATE ; So? 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM: 

ID  NUMBER: 

STATE  LOCATED: 
COUNTY  LOCATED: 
STREAM: 

RIVER  BASIN: 

DATE  OF  INSPECTION: 


LAKE  MUSCONETCONG  DAM 
FED  ID  No  NJ00328 
NEW  JERSEY 
MORRIS 

MUSCONETCONG  RIVER 
DELAWARE 
DECEMBER  1978 


ASSESSMENT  OF  GENERAL  CONDITIONS 


Lake  Musconetcong  is  52  years  old  and  in  fair  overall  condition.  There  is 
spalling,  deterioration,  and  cracking  of  concrete  at  different  locations  on  the 
dam,  spillway,  and  outlet  works  that  should  be  repaired. 

The  spillway  capacity  as  determined  by  CE  Screening  criteria  is 
inadequate.  We  estimate  the  dam  can  adequately  pass  71%  of  the  PMF.  We 
recommend  trashracks  be  installed  at  the  gatehouse  intake.  A means  of 
hoisting  the  trashrack  into  and  out  of  its  channels  should  also  be  provided.  This 
should  be  done  soon.  The  crack  in  the  joint  of  the  downstream  face  of  the 
spillway  should  be  repaired.  This  should  be  done  soon.  An  inspection  of  the 
concrete  of  the  spillway  discharge  channel  at  the  upstream  toe  of  the  dam 
should  be  performed  when  no  water  is  flowing  over  the  spillway.  This  should  be 
done  soon.  The  engineering  properties  of  the  dam  foundation  material  should  be 
investigated  by  means  of  borings  and  tests,  and  stability  analysis  made  using 
present  day  methods  to  confirm  our  assumptions  concerning  the  structural 


i 

I 


stability  of  the  dam  and  appurtenances  under  different  stress  conditions.  This 
should  be  done  soon.  Spalled  and  eroded  areas  on  the  downstream  face  of  the 
spillway,  the  sidewalls,  the  discharge  outlet  structure,  and  the  upstream  end  of 
the  culvert  under  Route  206  should  be  repaired.  This  should  be  done  in  the  near 
future.  The  iron  picket  fence  along  Route  206  should  be  cleaned  and  painted 
and  an  evaluation  made  of  its  ability  to  stop  a fast  moving  heavy  vehicle  from 
accidentaly  falling  into  the  spillway  discharge  channel.  This  should  be  done  in 
the  near  future.  The  depression  of  the  concrete  sidewalk  along  Route  206 
should  be  investigated  and  repaired.  This  should  be  done  in  the  future. 

The  spillway  capacity  as  determined  by  CE  Screening  criteria  is 
inadequate.  The  actual  capacity  of  the  spillway  and  the  SDF  should  be 
determined  using  more  precise  and  sophisticated  methods  and  procedures.  The 
need  for  and  type  of  mitigating  measures  should  be  determined.  Around  the 
clock  surveillance  during  periods  of  unusually  heavy  precipitation  should  be 
provided,  and  a warning  system  established.  This  should  be  done  in  the  near 
future. 
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NAME  OF  DAM: 
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COUNTY  LOCATED: 
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DATE  OF  INSPECTION: 
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FED  ID  No  NJ00328 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of 
these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a Phase  I Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a dam  depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway 
Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions  thereof.  The  test  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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SECTION  1 PROJECT  INFORMATION 
\ 1.1  General 


Authority  to  perform  the  Phase  I Safety  Inspection  of  Lake  Musconetcong 
Dam  was  received  from  the  State  of  New  Jersey,  Department  of  Environmental 
Protection,  Division  of  Water  Resources  by  letter  dated  20  November  1978. 
This  Authority  was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public 
Law  92-367  and  by  agreement  between  the  State  and  the  US  Army  Corps  of 
Engineers  District,  Philadelphia,  Penn. 

The  purpose  of  the  Phase  I Investigation  is  to  develop  an  assessment  of  the 
general  conditions  with  respect  to  safety  of  Lake  Musconetcong  Dam  and 
appurtenances  based  upon  available  data  and  visual  inspection,  and,  determine 
any  need  for  emergency  measures  and  conclude  if  additional  studies, 
investigations  and  analyses  are  necessary  and  warranted.  The  assessment  is 
made  using  screening  criteria  established  in  Recommended  Guidelines  for 
Safety  Inspection  of  Dams  prepared  by  the  Department  of  Army,  Office  of  the 
Chief  of  Engineers.  It  is  not  the  purpose  of  the  inspection  report  to  imply  that 
a dam  meeting  or  failing  to  meet  the  screening  criteria,  is  per  se,  certainly 
adequate  or  inadequate. 


1.2  Project  Description 

Lake  Musconetcong  Dam  is  a 52  year  old,14-ft  high,  237-ft  long  highway 
embankment  dam  (Route  206)  with  a concrete  upstream  retaining  wall  and  an 
upstream  over-fall  type  spillway.  The  downstream  slope  of  the  dam  on  the  west 
side  of  Route  206  is  about  1)4  Hor.  to  I Vert,  or  flatter.  The  concrete  crest  of 
the  spillway  has  been  raised  one  foot  by  means  of  timber  planks  bolted  to  the 
top.  There  is  a longitudinal  spillway  channel  parallel  to  and  upstream  of  Route 
206.  The  retaining  wall  forms  the  downstream  side  of  the  spillway  channel. 
There  is  a gatehouse  with  four  3-ft-wide  by  5-ft-high  sluice  gates  and  a 36-in- 
dia  discharge  pipe  at  the  right  abutment.  The  spillway  is  a concrete  weir  203  ft 
long  and  discharge  from  the  spillway  channel  is  by  way  of  a culvert  under  Route 
206  into  the  Musconetcong  River.  The  four  sluice  gates  discharge  directly  into 
the  spillway  discharge  channel  and  into  the  culvert.  Discharge  from  the  pipe 
crosses  Route  206  and  into  the  Morris  Canal. 

The  dam  is  located  in  the  Borough  of  Netcong  on  the  Musconetcong  River 
Morris  County,  New  Jersey.  It  is  at  the  southwest  end  of  Lake  Musconetcong  at 
north  latitude  40°  54'  and  west  longitude  74°  42.3.  A regional  vicinity  map  is 
given  in  Fig  1 and  essential  features  of  the  dam  and  appurtenances  are  given  in 
FiR  2. 
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Lake  Musconetcong  Dam  is  classified  as  being  "Intermediate"  on  the  basis 
of  its  maximum  reservoir  storage  volume  of  3370  ac-ft  which  is  more  than 
! 1,000-acre  feet,  but  less  than  50,000- acre  feet.  It  is  classified  as  "Small"  on  the 

> basis  of  its  total  height  of  14  ft,  which  is  less  than  40  feet.  The  overall  size 

classification  is  the  larger  of  these  two  determinations,  and  accordingly  the 
i dam  is  classified  as  "Intermediate"  in  size. 


In  the  National  Inventory  of  Dams,  Lake  Musconetcong  Dam  has  been 
classified  as  having  "High  Hazard  Potential"  on  the  basis  that  failure  of  the  dam 
would  cause  excessive  property  damage  to  residences  downstream,  and  could 
potentially  cause  more  th^n  a few  deaths.  Visual  inspection  of  the  downstream 
area  shows  that  breach  of  the  dam  would  cause  damage  to  residences  and  be 
hazardous  to  people  utilizing  Route  206.  Accordingly,  it  is  proposed  not  to 
change  the  Hazard  Classification  Potential. 

The  dam  is  owned  by  the  State  of  New  Jersey  Department  of 
Environmental  Protection,  Div.  of  Parks  and  Forestry,  P.O.  Box  1420  Trenton, 
N.J.  08625. 

The  purpose  of  the  dam  is  flood  control  and  recreation.  The  dam  was 
designed  by  Corneleus  C.  Vermeule,  Consulting  and  Direction  Engineer  for  the 
Morris  Canal  and  Banking  Company.  It  was  constructed  by  the  John  W.  Heller 
Company  in  1927.  There  is  essentially  no  information  available  on  the  design 
and  construction  history  of  the  dam. 


1.3  Pertinent  Data 


a.  The  drainage  area  is: 
The  area  of  the  Lake  is: 


30.3  sq  mi 
307  Acres 


b.  Discharge  at  Dam  Site 

Maximum  known  flood  at  dam  site: 


Ungated  spillway  capacity  at 
maximum  pool  elevation: 

Total  spillway  capacity  at 
maximum  pool  elevation: 

Elevation  (ft  above  MSL) 

Top  dam: 


October  1903;  peak  flow  reported 
to  be  2331  cfs  at  Lake  Hopatcong 

3460  cfs  (controlled  by  culvert 
under  roadway) 

3460  cfs  (controlled  by  culvert 
under  roadway) 


Approx.  El.  863.5  (low  point  at  two  ends) 


•* 


d. 


e. 


f. 


g- 


h. 


Spillway  crest: 

St  ream  bed  at  centerline  of  dam: 
Maximum  tailwater: 

Reservoir 

Length  of  maximum  pool: 

Length  of  normal  pool: 

Storage  (acre-feet) 

Top  of  dam: 

Spillway  crest: 

Reservoir  Surface  (acres) 

Top  Dam: 

Spillway  crest: 

Dam 

Type: 

Length: 

Height: 

Top  width: 

Zoning: 

Impervious  Core: 

Cutoff: 

Grout  curtain: 

Spillway 

Type: 

Length  of  weir: 


El.  859.75 
Approx.  El.  849. 

Approx.  El.  851.  at  time  of  inspection 

Approx.  14,000  feet 
Approx.  13,900  feet 

Approx.  3370  AF 
Approx.  2200  AF 

Approx.  318  Acres 
307  Acres 

Highway  embankment  with 
U/S  concrete  face 

237  feet 

14  feet 

63  Feet  (roadway  embankment  width) 

None  observed 

None  observed 

None  observed 

None  observed 

Over-fall 
203  feet 
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Crest  elevation: 
U/S  Channel: 

D/S  Channel: 
Regulating  outlets 


El.  859.75 
None  observed 

Longitudinal  concrete  channel 

Four  3 ft  x 5 ft  vertical  lift  sluice 
gates  and  a control  valve  on  a pipe 
leading  from  the  right  of  the  gatehouse. 
Discharge  is  controlled  from  gatehouse 
at  right  abutment. 


SECTION  2 ENGINEERING  DATA 
2.1  Introduction 

In  1931  consideration  was  given  to  raising  the  crest  of  the  spillway  by  2.0 
ft.  This  led  to  the  development  of  technical  letters  by  the  Engineer  C.C. 
Vermeule  concerning  the  hydrologic  aspects  of  Lake  Musconetcong  and  the 
spillway.  These  letters  are  given  in  Appendix  1.  The  spillway  was  not  raised  as 
originally  proposed.  However,  the  crest  was  raised  1 ft  by  means  of  timber 
planks  bolted  to  the  crest  of  the  existing  concrete  weir.  These  planks  have  been 
maintained  and  were  in  place  at  the  time  of  our  inspection. 

No  essential  engineering  information  is  available  concerning  the  design 
and  construction  of  the  dam.  Consequently,  an  evaluation  cannot  be  made. 

Operation  of  the  outlet  works  consists  of  maintaining  a flow  in  the  pipe 
leading  to  the  Morris  Canal.  This  water  is  used  by  the  Stan  Hope  Fire 
Department  for  fire  protection.  During  the  winter  a flow  of  water  is 
maintained  over  the  spillway  to  prevent  freezing  at  the  spillway  crest  and  the 
left  sluice  gate  is  kept  open  slightly  to  prevent  build  up  of  ice  and  permit 
measurement  of  water  levels. 


2.2  Regional  Geology 

Lake  Musconetcong  Dam  is  located  in  the  New  Jersey  Highlands 
physiographic  province.  The  New  Jersey  Highlands  extend  across  the  State  in  a 
northeast/southwest  direction  from  the  border  of  New  York  to  the  Delaware 
River  and  includes  the  northwest  portions  of  Hunterdon,  Passaic,  and  Morris 
Counties  and  the  southeastern  parts  of  Warren  and  Sussex  Counties.  The 
province  is  part  of  the  New  England  Physiographic  Province  and  lies  between 
the  Appalachian  Ridge  and  Valley  Province  to  the  northwest  and  the  Piedmont 
Province  to  the  southeast,  See  Fig  3. 
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The  Highlands  are  characterized  by  rounded  and  flat-topped 
northeast/southwest  ridges  and  mountains  up  to  1,400  ft  high  separated  by 
narrow  valleys.  The  orientation  of  the  valleys  are  usually,  but  not  always 
controlled  by  the  underlying  geologic  structure. 

Bedrock  of  the  region  is  predominantly  Precambrian  gneisses,  schists,  and 
matasediments.  Some  sedimentary  strata,  typically  sandstones,  shales  and 
conglomerate  have  been  infolded  and  infaulted  into  the  valley  bottoms. 

The  regional  geologic  structure  reflects  the  very  old  age  of  bedrock.  A 
number  of  regional  faults  cross  the  area  in  a northeast  southwest  direction, 
including  the  Ramapo  FAult;  the  more  than  30  mile  long  fault/scarp  forms  the 
eastern  border  of  the  province.  Faults  control  many  of  the  river  valley 
orientations.  The  relatively  uniform  slope  of  the  mountain  elevations,  from 
northwest  to  southeast,  is  a direct  result  of  the  faulting.  The  entire  area  is  part 
of  the  now  dissected  Schooley  Peneplain. 

The  Pleistocene  Age  Wisconsin  glacier  covered  all  of  the  dam  site  area. 

The  glacier  stripped  most  of  the  existing  overburden  and  weathered  rock 
and  uncovered  the  numerous  hard  bedrock  knobs  and  ridges  seen  throughout  the 
province.  Most  of  the  side-slopes  in  the  area  are  covered  with  heavy  boulder 
tills  (ground  moraine),  whereas  glacial  outwash  and  recent  alluvium  cover  the 
valleys. 


SECTION  3 VISUAL  INSPECTION 

Approximately  one  inch  of  water  was  flowing  over  the  spillway  crest  at 
the  time  of  our  inspection  which  limited  the  extent  of  our  observations. 
However,  based  on  those  parts  of  the  dam  and  appurtenances  we  could  observe 
it  is  our  opinion  the  dam  is  in  generally  fair  condition. 

Several  construction  joints  perpendicular  to  the  axis  of  the  spillway  crest 
appeared  open.  Wooden  flashboards  approximately  one  foot  high  are  attached 
to  the  spillway  crest.  Water  was  not  flowing  uniformly  over  the  flashboards. 
The  mid-portion  of  the  spillway  had  less  head  flowing  over  boards. 


The  gatehouse  contains  five  Coffin  gate  valve  operators.  The  valves  are 
well  maintained  and  easily  operated  by  one  man. 

The  left  concrete  spillway  sidewall  has  deteriorated  upstream  and  the  soil 
has  eroded  to  a depth  of  about  2 ft  behind  the  sidewall. 


Spillway  discharge  goes  under  Route  206  through  a concrete  culvert  into 
the  Musconetcong  River.  To  the  right  and  parallel  to  the  river  is  a portion  of 
the  old  Morris  Canal  that  feeds  into  the  river  further  downstream. 

The  downstream  face  of  the  spillway  has  small  spalled  areas  and  vertical 
cracks  at  construction  joints.  Spalling  and  deterioration  of  the  concrete  has 
occurred  at  the  discharge  outlets  of  the  gatehouse. 

Deterioration  of  the  concrete  has  occurred  at  the  entrance  to  the  culvert 
which  crosses  beneath  Route  206.  A small  amount  of  debris  has  collected  in  the 
spillway  discharge  channel.  The  riprap  at  the  left  end  of  the  spillway  and  the 
right  side  of  the  gatehouse  is  missing.  Erosion  and  deterioration  of  concrete  has 
occurred  at  the  right  downstream  sidewall  of  the  culvert  under  Route  206  and 
erosion  has  occurred  at  the  left  downstream  sidewall. 

A section  of  the  sidewalk  above  the  dam  has  depressed  about  2 inches. 
The  iron  fence  along  Route  206  has  rusted  and  appears  to  have  at  one  time 
stopped  a vehicle  from  falling  into  the  discharge  channel. 

The  earth  slopes  surrounding  the  lake  are  relatively  flat  and  no  adverse 
conditions  were  observed.  Our  Visual  Inspection  Check  List  is  given  in  Appendix 
2 and  Photographs  are  given  in  Appendix  3. 


SECTION  4 OPERATIONAL  PROCEDURES 

Operation  and  maintenance  of  the  dam  is  the  responsibility  of  the 
N.J.D.E.P.  Division  of  Parks  and  Forestry.  There  are  four  3 ft  by  5 ft  vertical 
lift  sluice  gates  and  a control  valve  on  a 36-in-dia  pipe.  The  operator  stands  are 
manufactured  by  Coffin  of  Boston.  They  are  well  maintained  and  in  good 
condition.  They  can  be  operated  by  one  man.  The  36-in-dia  pipe  provides  a 
constant  flow  of  water  to  the  Morris  Canal  which  is  used  by  the  Stan  Hope  Fire 
Department  for  fire  protection.  The  sluice  gates  are  seldom  opened  except  in 
the  winter  when  the  left  gate  is  maintained  open  slightly  to  prevent  ice  forming 
and  permits  water  level  measurements. 


SECTION  5 HYDRAULIC/HYDROLOGIC 

No  information  is  available  concerning  original  design  data  for  Lake 
Musconetcong  Dam.  The  results  of  studies  made  in  1931  subsequent  to  its 
construction  have  been  given  in  Appendix  1. 
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The  hydraulic/hydrologic  evaluation  is  based  on  a Spillway  Design  Flood 
(SDF)  equal  to  the  full  Probable  Maximum  Flood  (PMF)  chosen  in  accordance 
with  the  evaluation  guideslines  for  dams  classified  as  high  hazard  and 
Intermediate  in  size.  Hydrologic  design  data  for  this  dam  is  not  available.  The 
PMF  has  been  determined  by  developing  a synthetic  hydrograph  based  on  the 
maximum  probable  precipitation  of  22.4  inches  (200  square  mile  - 24  hour). 
Hydrologic  computations  are  presented  in  Appendix  4.  The  PMF  peak  inflow 
determined  for  the  subject  watershed  is  6140  cfs. 

The  capacity  of  the  spillway  is  3460  cfs  which  is  less  than  SDF. 

Flood  routing  for  the  PMF  (with  the  gates  closed)  indicates  the  dam  will 
overtop  by  1.8  ft.  We  estimate  with  gates  closed  the  dam  can  adequately  pass 
71%  of  the  PMF. 

The  downstream  potential  damage  center  is  a well  traveled  highway 
(Route  206)  across  the  crest  of  the  dam  and  nearby  residential  buildings,  which 
are  located  downstream  of  the  dam.  Based  on  our  visual  inspection  of  the 
immediately  downstream  topography  and  knowledge  of  the  dam  it  is  our  opinion 
that  dam  failure  resulting  from  overtopping  would  cause  excessive  property 
damage  and  could  potentially  cause  more  than  a few  deaths. 


Drawdown  of  lake  below  spillway  crest  has  been  evaluated  considering  the 
four  3 ft  x 5 ft  sluice  gates  and  the  36-in-dia  discharge  pipe  function  properly 
and  are  utilized  for  this  purpose.  Our  calculations  indicate  the  lake  level  could 
be  lowered  5 ft  in  approximately  1 day  and  9 ft  in  about  5 days. 


SECTION  6 STRUCTURAL  STABILITY 


There  is  no  available  information  concerning  the  dam  foundation  material. 
However,  it  is  our  opinion  based  primarily  upon  our  visual  observations,  and 
evaluation  of  the  type  and  conditions  of  the  dam,  that  it  is  stable  under  static 
loading  and  is  likely  to  have  conventional  safety  margins. 

Lake  Musconetcong  Dam  is  located  in  Seismic  Zone  1 of  the  Seismic  Zone 
Map  of  Contiguous  States.  In  its  present  condition  the  degree  of  structural 
stability  is  assumed  to  be  adequate  with  respect  to  both  static  and  seismic 
loadings. 
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SECTION  7 ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 
7.1  Assessment 


Lake  Musconetcong  is  52  years  old  and  in  fair  overall  condition.  There  is 
spalling,  deterioration,  and  cracking  of  concrete  at  different  locations  on  the 
dam,  spillway  and  outlet  works  that  should  be  repaired.  The  spillway  capacity 
as  determined  by  CE  Screening  criteria  is  inadequate.  We  estimate  the  dam  can 
adequately  pass  71%  of  the  PMF. 
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7.2  Recom mendations/Remedial  Measures 

We  recommend  the  following  remedial  measures: 

1.  Trashracks  should  be  installed  at  the  gatehouse  intake.  A means  of 
hoisting  the  trashrack  into  and  out  of  its  channels  should  also  be  provided. 
This  should  be  done  soon. 

2.  The  crack  in  the  joint  of  the  downstream  face  of  the  spillway  should  be 
repaired.  This  should  be  done  soon. 

3.  An  inspection  of  the  concrete  of  the  spillway  discharge  channel  at  the 
upstream  toe  of  the  dam  should  be  performed  when  no  water  is  flowing 
over  the  spillway.  This  should  be  done  soon. 

4.  The  engineering  properties  of  the  dam  foundation  material  should  be 
investigated  by  means  of  borings  and  tests,  and  stability  analysis  made 
using  present  day  methods  to  confirm  our  assumptions  concerning  the 
structural  stability  of  the  dam  and  appurtenances  under  different  stress 
conditions.  This  should  be  done  soon. 

5.  Spalled  and  eroded  areas  on  the  downstream  face  of  the  spillway,  the 
sidewalls,  the  discharge  outlet  structure,  and  the  upstream  end  of  the 
culvert  under  Route  206  should  be  repaired.  This  should  be  done  in  the 
near  future. 

6.  The  iron  picket  fence  along  Route  206  should  be  cleaned  and  painted  and 
an  evaluation  made  of  its  ability  to  stop  a fast  moving  heavy  vehicle  from 
accidently  falling  into  the  spillway  discharge  channel.  This  hould  be  done 
in  the  near  future. 

7.  The  depression  of  the  concrete  sidewalk  along  Route  206  should  be 
investigated  and  repaired.  This  should  be  done  in  the  future. 

8.  The  spillway  capacity  as  determined  by  CE  Screening  criteria  is 
inadequate.  The  actual  capacity  of  the  SDF  and  the  spillway  should  be 
determined  using  more  precise  and  sophisticated  methods  and  procedures. 
The  need  for  and  type  of  mitigating  measures  should  be  determined. 
Around  the  clock  surveillance  during  periods  of  unusually  heavy 
precipitation  should  be  provided,  and  a warning  system  established.  This 
should  be  done  in  the  near  future. 
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Maworanduw  Cono  anting  Spillway  at  iaha 
Shiaoppatoang. 

Thla  haa  baan  ooaputed  aooordlng  to  tha  raqulraaenta  of 
tua  Utir  Polio/  Coaadaalon,  whloh  in  atatad  to  be  100  ou.ft. 
par  aaoond  par  a quart  alia  of  oatohaast,  *tloh  for  tho  90.8 
a quart  allot  would  tail  for  3,030  ou.ft.  par  aaoond.  Tha  tpiU- 
»■/  la  203  ft.  loaf.  Co-afflolant  baa  boon  takan  at  3.33  la  tha 
formula  - h • 3.33  x tha  aquara  root  of  tha  oubt  of  K. 

With  tha  fataa  oloaad,  tha  a bora  dlaohargo  would  oall 
for  a height  on  tha  apillwa/  of  2.72  ft.  and  with  tha  gataa  opaa 
2. IS  ft. 

Tharo  »xe  four  aluloe  gataa,  taoh  3 z S ft.  Bta  a la  ra- 
tion of  tha  raload  apillwa/  la  661.0,  and  at  tha  oantar  of  tha 
gataa  862.6.  flth  0.6  ft.  dapth  on  tnt  9 llln/,  tha  ha  ad  on 
tha  gwtea  la  9 ft.  kith  C ■ 0.62,  tha  dlaohargo  of  tha  four 
gitaa  la  aatlaatod  at  696.6  ou.ft.  per  aaoond. 

•7ith  tha  gataa  open  u.  ere  fora,  tne  height  on  tua 
apillwa/  required  for  the  above  aaxloua  liaoharge  will  ba  aa 
before  atstad,  2.16  ft. 

The  net  head  on  tie  apiilwi/  uxuer  flood  conaitlona 
■ 111  &a  aa  followa: 

vith  tha  aluloe  gataa  oloaad  -r.:  ..  - 3,330  ou.ft.  par 
aaoond,  to  a w.ter  *111  rlae  in  * tx  ahannal  below  tha  irillwa/ 
and  nt  tha  gate  houaa  to  elevation  663.3.  Vt  tha  far  and  of  tha 
j^l.lwa/  tr.a  height  In  t/.e  oh-mel  «*i.;  ce  662.6. 
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The  water  on  tbo  epl.l*«y  *111  do  862.  .'2.  Tr.o  not  bond 
or  differenoa  In  witer  level  -dom  u-.d  below  t to  spillway  »ill  bo 
at  tbo  goto  bouoo  2.42  ft.  and  ot  tbo  for  ond  ol  the  ..pillway  0.92 
ft. 

with  tbo  aluloo  get**  open,  tbo  a icon ergo  over  tho 
•pillway  *111  bo  2,132.6  on. ft.  por  oooond.  Tho  elevation  of 
tea  voter  bolo*  tbo  spillway  at  tbo  goto  bouoo  >111  bo  669.46, 
ond  at  th*  far  ana  of  tbo  spillway  661.96.  Tbo  not  Load  on  tbo 
don  under  tbooo  condition*  sill  bo  at  tx.o  goto  Louse  ».7  ft., 
and  at  tbo  far  ond  of  tbo  spillway  1.2  ft. 

It  ohonlA  bo  noted  iron  tbo  a bo  to  i igure  that  tbo 
anxious  preaoure  on  tbo  dan  *111  ooour  vioa  tbo  lake  la  jnat 
IotoI  «itb  tbo  spillway. 

~lthou*fi  tho  aplllway  will  amply  oorc  lor  tbo  aboro 
unount  of  water,  it  lo  for  aeyond  *tot  can  ever  o our.  Tbo 
diaoidirge  froa  Lab*  hopatoong  *a«  ooroiully  oatiaotod  when  tbo 
0:1ft.  w*j  built,  and  it  *ao  lound  vltb  m inflow  to  tbo  lake  of 
116  ou.ft.  por  oooond  por  aquaro  silo,  owing  to  tb*  nbuorptlon 
al  *«tor  by  tbo  lake  in  remaning  o givan  beleht  on  tb*  spillway, 
tb*  diaabarg*  over  tb*  o pillowy  oouil  not  exoeea  1260  ou.ft. 
por  sooor.d.  Thlo  sail  cue.  would  oaour  ot  ie-at  tool  w bcurs 
later  tb-n  tb*  saxl&ua  froa  the  lover  o tabaent  of  4.V  a,u*re 
niloa,  «nd  it  i*  oatiuatod  iro*  tboao  ll»*ure*  that  tL*  cwxioua 
ditonorg*  aver  tbo  *oc  ot  L*)n  fuaoonet  jorg  oennet  actually 
exo-ad  Id;-  ju.ft.  per  oooond.  This  *111  oouo*  a rite  of 
l.o4  it.  or.  the  oplllwry  with  tbo  p’otoo  oloood,  or  . o3  ft.  *ltb 

open. 


I 


u 


The  oil  oanr>l  lac  at  Paxton  xalls  atool  for  nearly 
une  hundred  years  anl  oouil  never  have  raaainel  there  had  the 
discharge  at  that  point  axoeedel  60  ou.ft.  per  eeoonl  per  s%u.<vre 
ail  e. 
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li'itrnriinfl  <!"  Urnurulr 

consulting  (nO'NKh 

30  DO* 

NEW  rO*»» 


June  4th,  l9ol. 


Ur.  How  mm.  7.  Jritohlov, 

7. vision  angineer, 

-tate  *ater  roiicy  Tossisaion, 

28  xegt  Jtate  Street, 

Trenton,  J. 

~»ea r lx.  Critahlo*: 

.neplyln*  to  your  invar  : the  2nd  met.,  the  eplll- 

• ny  van  sosputei,  on  an  average  eo-etfioier.t  of  3. .S3  niter  me 
Lai  lounl  tx.at  the  io-el'1  loient  «;  so  .'lose  to  that  that 

*e  oouli  use  lue  tides  tinned  on  tx.s  Francis  forcula.  However, 

1 *ill  . ive  you  the  conditions  sore  In  detail  is  ! ollows: 

j f Vf  ii  u»,«  Jo  -««-<  > » too  c 

T:.e  eattr  elevations  oelo*  the  apliiway  are,  nt 
*-..e  e-nte  i.ouue  460.3,"  at  the  s. llale  point  of  spillway  dtl.07,  " 
anl  nt  the  joutt  eel  862.8.  ' The  lirst  half  of  the  spill**/ 

:ra-  t;.e  $atc  house  in  praotionliy  n iree  discharge,  for  tee 
reason  that  tr.e  noeve  elevations  are  not  to  stllleater  as 
re.uirei  m the  subserved  ueir  forcula,  but  are  taken  ohtre 
ti-e  veloolty  is  very  hign.  It  Deing  iaposslds  to  get  the 
. .guree  :cr  iti.l-oater.  Tonsequently  lor  tr.e  first  101. t :t. 
tr.e  co-e: : *c.  er.t  is  tar.en  at  J.435.''  This  is  tree  eirerirenta. 

-tr.e j i o:  tr.e  Terrel*  cjtperiner. ts,  page  jo,  J.j.  * 1.  paper 

• 0 e www* 


i.r  *u  r?t8ir.:er  c:  T :.t  dnil*v  - x-* ve  uj*1 
..s .*  j i..e  1 • j :;rr.u*a  : cr  drtw.-ei  eeirs,  see  . r-insaati  ora, 
i^-rij  r.  -22. tty  l!ay  l = oi,  pa*~e  li9.  In  this  paper  :.e 

fives  certe.r.  corrections  : or  tr.e  head  odiei  "a",  ar.l  niter 
this  ' j . res ti or  la  -ade,  tr.e  dincr.ar.re  la  cosputed  ns  If  ir. 

• r = c t.r. 


T:.«  -alloeirg  urt  tr.e  values  of  H and  h,  H being 
tr.e  2: t tr.rcu.-no  .t  *r. : r.  »»r..  iw. 

* 

i • n.72.  t h.di.e  point,  :.  • 0.07. to. 71  :t.  icuth. 


Jrit  c:.  low 


~r.  e ■> ; 


At  south  and  b * 1.80, 

Fro«  the  above,  the  value  of  < for  1 ft.  of  spillway 
is  worxal  out  aa  follows: 

kiddie  of  spillway,  « • 16.61  ^ 

At  60.76  ft.  youth  of  ffllddls,  n • 14.26 

At  south  end  of  spillway,  iq  • 11.36  •''' 

Iron  the  above  we  obtain  the  following  discharges 

cv ' t sever -J.  sections  o X tr.e  spillway. 

First  h*li  from  .-ate  house: 

« - 16.61  z 101.6  - 1,684  o.f.s.  K 

For  n ext  quarter  of  spillway: 

4 - 14.93  X 60.76  • 766  o.f.s,  •” 

lor  tr.e  south  quarter  of  spillway: 

4 - 12.806  z 60.76  • 660  o.f.s.  ✓ 

Total  discharge  2,992  o.l.a,  * 

This  corresponds  to  s co-el flolent  of  J.29.  However, 
it  does  r.;t  taxe  into  account  the  fact  already  stated,  that  h 
is  not  tiZen  to  Stillwater,  and  that  unquestionably  tne  high 
velocity  teiow  tr.e  oj.;.iwv  «i.l  increase  it.  For  tils  reason 
. con o:-er  it  conservative  to  use  3.33  throughout.  However, 

::  ti  e aoove  3.29  la  used,  the  ii  iterance  in  head  la  trifling. 

a k l r>-  up  next  tr.e  quest. or.  you  raised  as  to  the  dis- 
rgt  tree.  ..axe  nopatoorg,  1 d.d  cor... dor  present  day  oond.tions. 
This  was  thoroughly  «orxed  out,  aa  I previously  ststad,  ween 
t:.e  spillway  and  gates  at  *axa  Kopatcong  were  designed.  There 
.re  lour  gates  there,  zesauricg  3 ft.  z 6 ft.,  and  with  the 
wit-.r  level  with  the  spillway,  the  real  on  the  center  of  the 
gates  is  ». 6 :t.  fith  a co-emoient  of  C,e2,  this  gives  a 
:.3cr.arge  of  Hi.?  c.:.s.  :or  each  gate,  or  91s  ou.f.s.  for 
:j.r  gates.  T..e  ciar.isuc  conditions  were  found  to  cs  »ltn 
1.1  gates  open  ar.l  . :t.  or.  t:.s  spillway,  riving  a total 
discharge  aj  pr  vlo-dly  stated,  of  126C  c.f.a.,  tr.e  spillway 
-e.rv  1.1  ft.  long. 


The  iaxe  contains  2,143  aoret*  ar.i  the  total 


Wr.  .-Jtnrvl 


rititloar 


.'ur.e  iU., 


•jatcE-uant  lnoiullrv  tr.a  lake  la  25.4  aq.na.aa.  »e  salt  saver*! 
joe;  u:  at  ion*  Out  2 ttir.k  a o m$la  ona  *111  show  tta  lcpo.jiOil- 
lty  ol  tta  aaxisua  :1  o»  aver  raaox.ltv  aOcva  1260  o.l.a*  ?ha 
inflow  la  kaaaa  on  ti.a  Paquacnook  in  Octooar,  1903,  anl  at 
that  point  It  fc*£*r.  »itb  r.o  Alaonaraa.  altar  thi  rt/-thraa 
coura  it  raaobad  6,000  o.X.a*  anl  at  tr.a  anl  of  alxty^olx 
r.jura  it  r.al  fallal  to  1600  a.f.a.  Consilarintf  tha  retarding 
iRlluenoa  of  tr.a  laxt,  w a a*/  uaa  tr.ase  1 1 ,-u  ra  a anl  taking 
forty  par  oant  o:  tra  akova  for  Laka  Kopatoarg,  •tioh  ^lvaa 
-in  inflow  at  t:  e ar.l  of  tfcjrty-tfcree  noura  of  24C0  o.l.a*, 
ar.4  at  *.Lt  ar.l  cf  aixty-alz  boura  of  720  o.l.a*  At  tnaaa 
rates  tr.e  total  vclusa  of  Inflow  would  5a  aa  followa: 


Mrat  o3  r.oura 
next  oj  noun 

Total  for  cu  r.oura 


142.560.CCO  cu.ft. 
1 63 , 326  * COO  " • 


027, dbd.000  ou*ft. 


11  »a  aaoura  ti.at  tr.a  .*at«j  war-  open  at  tna  ba^inniR^ 
o:  ti.e  aruon  aould  ca  ti.e  oonl.tion  producing  a aaxirua, 

■e  >.ou.l  uva  tu  tollowirv  eu’llow  luring  tr.a  firat  thirty* 
tr.rce  i.oura,  ti  a rui  or.  *:e  -pi-.av  owing  6 iron as. 


rurou.-t;  tr.a  ."it  a a 

.'to  rod  .(>  Lhxu  q ir.ohau 

.ice:,  irr*  j<*r  jpill«v 

Total  o*  aunargo 


109,130,440  ou.lt. 
tJ. 206. 540  • • 

7.CC9.2CC  • • 


169,071,160  cu.ft. 


.or  ti.e  r. c..t  •i.*rty-ttret  r.ouro  *r.e  discharge  *oull 
:or. • ,r.-«  at  t..e  a>uoa  .-it a throu.*fa  tr.a  **ataa,  out  tr.a  laka  woull 
rise  u <:o!.a.  further  .o  s»t  tr.a  l*93t.ar.e  ever  tt.a  apillwa/ 
*ou*5  .u  f«.e  to  * i.eal  c!  1 It.  Ttia  woull  l.apoaa  of  t;.a 
r ct'.:..«r  *u. •.  *4  lo.lowa; 


Kr.ar.'t  * r.rou.r.  .-a  tea 
ore!  .r.  .sit  o incr.sa 
. oo;  a rg a . re  r jp  1 1 Iw v 


109,153,440  iu.lt. 
50,206,540  ’ * 

26*730*000  • • 


169,191,960  cu.ft. 


, junr<  tr.a  aixty*iix  u.ura  uarelore,  tr.a  inflow  would 
oe  327, rr a,cC0  ru.lt.  •r.l  tr.e  offset  258,563,160  ou.ft.  Tta 


MSB 


0 


iir.  r.-twu n ?.  :ritjrii« 


Jure  -ith,  iii\ 


difference  .s  unixportar.  t 1 have  not  reooxputel  it  to  xaka 
t:.a  balar.oe  mat. 

For  the  above  flood  therefore,  tne  xaxlsua  lieomrge 
oocurlng  at  tr.e  end  of  slzty-slz  hours  woull  be: 


Through  the  getes 
Over  spillway 


Total 


915  o.f.a. 
342  o.t.a. 

1250  0.1. a* 


The  only  u me>  made  of  the  Canal  data  waa  in  computing 
ti.e  volume  oi  t;.e  ilool,  sale  up  of  the  aaount  discharged 
M.rou>*n  the  «•»  t • a plus  a ver..  large  acouxulatlon  In  the  lake 
due  to  ti.e  time  it  was  drawn  down.  These  calculations  rully 
demonstrate  tr.at  ‘.cere  nad  been  ro  llood  at  Lake  Hopatoong 
30  severe  as  tre  one  on  the  Pequannook,  upon  which  we  have 
baaed  the  above  ejtlaate.  The  rainfall  at  Lake  Hopatoong  la 
atterially  leos  tr.sr  elorg  the  Fe;uanno3k. 

iemap*  *re  toilowing  presentation  will  dexonatrnte 
-ore  uo.oxutely  tj.e  c.  .j.iity  cl  a i.jjsiwe  . rox  *.ske 
■op'ttjjf.-  re  no  ring  u or.l  :eet  per  j.ust*  xiie,  or  2i4C 

jeje.-d  Met. 

First  let  ua  auauxe  that  tra  gates  are  iron,  lls- 
:Arging  ilo.d  aocor-d  tret.  It  would  re  r.eoesanry  that 

ti.c  iijonargc  over  the  jpi.i»v  jhould  re«oh  1523. 2 jeoond 
Ivet  to  .'*ve  t;.e  above  xaxio.ua.  The  la  ICC  ft.  long 

and  to  reach  this  liaotarge  F xust  equal  2.3?  oc  the  spillway. 
Tr.iu  *ou-l  re  uire  tr.at  t..e  lake  iroull  Mil  up  2.37  ft.  In  tne 


j:xty-slx  noun,  ar.d  this  woull  absorb 

The  diaaharge  over  the  aplllwey  durlt.g 
56  hra.  at  310.5  o.f.a*  woull  • 

The  Use  large  through  the  gates  for  the 
saxe  period  would  ax  curt  to 

This  would  .ive  a total  Mr  66  r.ra.  ox 


305,416,300  cu.ft.  ' 


193,331,600  • * 

213.306, 3o0  • • 

717,605,230  ou.Xt.  ' 


This  la  cl  course  against  :na  actual  inflow  as 
computed  before  327,868,000  ou.ft. 

It  will  se  seen  to  have  :e tr.  Iap0i3ible  fur  the  laze 
. ev.  - ”.«e  to  a relent  tr.at  would  » :-e  2. o’  ft.  2 the  jpill- 


K 


• *», 


0 


0 


Howard  ?.  .‘rltahlow  .*ur.e  4 th,  1 ?dl . 


Hoxt  let  us  »3.i-um  that  tr.e  gates  rereir.ed  closed. 
i'h«B  tr.  oraer  to  reach  a discharge  ol  Lo4o  second  leet  over 
t-e  spi-lway  we  must  have  a height  above  the  spillway  ?:  3.37 
It.,  the  la.e  oeing  tilled  up  to  a corresponding  height.  He 
snoull  therefore  have  tor  the  slxty-slx  hours  the  following: 

3.37  ft.  on  the  lake  411,333,790  ou.it. 

Discharge  over  spillway,  6o 

nrs.d  1270  second  ft.  3^1,762.000.'  " 

Totil  7l3,6a6,790  cu.lt. 

This  is  again  ccnjiaeraoly  core  than  douole  the 
actual  amount  of  the  run-oil’  based  upon  the  Feouannook  record 
of  1902. 

Concerning  the  discharge  at  Saxton  rails  In  1903, 
a oarelul  survey  ol  conditions  there  as  they  were  oaf ore 
we  rebuilt  the  dim,  shows  that  tne  water  rose  on  tne  dam  to 
e.evation  95.6.  This  gave  the  loilowing  spillway  conditions. 

L * 111.2 

fc  - 4.4 

Discharge  2,410.6 

±j  * 34. 

K « 2.0 

hlsonarge  320.3 

At  m 20. 

K • 1.7 

Dlaoharge  147.6 

Total  Srlllvj/  Uiwcr.arye  3, 37a. 4 

in  addition  the  gate  Measured  a :t.  x 12. c it.,  or 
is. 4 s^. It.  with  an  etieotive  :.eai  of  4 it.  alter  allowance 
:or  oacic-»ater.  This  gives  a gate  iiscnar.-e  of  #76.2. 


Total  Discharge  4,354.6 


6t  this  ti  4 there  was  a steady  i;sa 
•ates  at  i.axt  ropaicorg  of  Hi,  second  tret, 

-ue  aoovs,  gives  4309.6  second  ft.  discharge  : 
42.6  square  miles  :i  catchment,  »h;cx.  comes  'o 
i*  " ^ V™ ^ •*'  mi. e. 


:.»rge  tr.::u«:.  tne 
ion  ied-otel  troz 
rot  tne  lower 
1C1.1  second  : eet 


4 


c 


Q 


Hr.  'iowart  r.  Critcnlow  *-r.e  -itr. , .. 


This  is  fc’jvsn  to  3r.ow  teat  wnereas  ICO  second  laet 
per  square  alia  applies  to  t:.a  tree  catchment,  it  does  not 
apply  to  t:.s  whole  catohxent  including  Lais  r.opatc  ong.  You 
» ill  ooserve  that  If  4,554.6  second  leet  at  Saxton  Mils  is 
spread  over  the  whole  63  square  xiles  of  oatonxect  at  that 
point,  it  comes  to  71.4  second  :eet  per  square  die.  is 
previously  stated,  our  experience  at  Saxton  Mil*  has 
demonstrated  iuily  that  it  there  had  seen  a discharge  there 
at  the  rate  of  ICO  oeconc  :»et  per  s;u«re  mile,  or  6800 
second  it.,  it  would  nave  torn  out  ti.e  axtier.ts  o:  tr.e 
dac.  «i:.d  the  cer.ni  can*  below  the  dam,  due  *o  t:.e  rush  of 
water  tr  roUgQ  the  ioox  over  t/.e  top  oi  the  loch,  gates  and 
the  walls. 


hopir»*  trat  i nave  cade  the  aoeve  clear,  i ax 

< c*,  . n, o r u , 
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Cornelius  Z.  YerL.ou.e , Jr. 
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APPENDIX  2 


CHECK  LIST 
VISUAL  INSPECTION 


LAKE  MUSCONETCONG  DAM 


CHECK  LIST 
VISUAL  INSPECTION 

Phase  I 


co 

Z 
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APPROXIMATE  NO.  Church,  church  school,  & in  excess  of  20  Warning  alarm  system  & 

OF  HOMES  AND  homes  located  downstream.  Excess  of  200  emergency  gate  should  be 

POPULATION  people.  installed. 


CONCRETE/MASONRY 

(SPILLWAY  AREA) 

VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


CONSTRUCTION  JOINTS 


APPENDIX  3 
PHOTOGRAPHS 


LAKE  MUSCONETCONG  DAM 
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Spillway.  Looking  east  from  7 December  1978 
gatehouse . 


Debris  in  spillway.  7 December  1978 


LAKE  MUSCONETCONG  DAM 


L > . 


Spalled  concrete  at  upstream  7 December  1978 

side  of  culvert  under  Route  206. 


7 December  1978 


Culvert  under  Route  206. 
Looking  upstream. 


LAKE  MUSCONETCONG  DAM 


Erosion  and  spalled  concrete  7 December  1978 
at  right  sidewall  below  culvert 
under  Route  206. 


7 December  1978 


Discharge  channel. 
Looking  downs tream 


LAKE  MUSCONETCONG  DAM 


APPENDIX  4 
HYDROLOGIC  COMPUTATIONS 


LANG  AN  ENGINEERING  ASSOCIATES.  INC. 


)U  f\)T  /III  OK. 


J.  *fe  MuSc^ME-TCoiOfr  Dak 


Location  1 Movrli  ' £oia*1~'i  - i . 

jX.Wag  Ar^=  -f  2S'0si  w'  ^ UL  U*P*+e*““] 

® L . *vj  4*>  Lstu  M«.<i-*c+£a 


L&h*-  A-n 


i£4Cf-H  Ca-Hp* 


/I  t*L\ 

t1]*-  — I h Tcv  A*  *Tc 

- U^U 


4>p‘)Un£<y  O^yv  ~pt»t>A 

$(U.  C(,  ^l*  JLV.lv  (aJjIc  ' ‘(aru*  (tXto*.  f ] f*  |C 

Hxt  4Ct  ^aZVj  tvjulA  b^4is.  J^.*4f-]r/A  <*. 

K^*  *|  Oe/t\  Aglv'Cz* 

£o  >-|£\  Hot  £u£,(u.aXioh  C.  r t -f<v  * **  , $t\ou.^A  be.  . 


- y m Purr  rM'E- 

I.  T>^-w»  loCxTtA  iw  "t^o^a.  (p 


r>f^P  - *7  1.^  ; weku  C^«0  Sy1*^  W Ui.') 

7.  Pu.*F  Vnf.it  b.&.  juCjLLifoA  (W  bo-ii* 


LANGAN  ENGINEERING  ASSOCIATES.  INC. 


A.)  H£d-  1 4hKjd/t~s 

C,  */  '££'•'  Ci  — $ '“1  0 Cp  - tX  !T  ^ Y^c**  vu.  Ua4^>^ 

■KuL  .r-y^^f  Cor^  <»^  £vwj“i  . 
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21.  Wolfe,  P.E.,  1977,  The  Geology  and  Landscapes  of  New  Jersey, 

Crane,  Russak  & company,  Inc.,  New  York,  New  York, 

351  pp. 


Drawings 
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